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oHote^ MACHI Sf RY CORPORATION. 
New 1'erS ^itfe E1 ^beth. State of 
iNew jersey, United States of America, » 

panted to us, and the method by which it 
K to be performed, to be particularly d J 
cnbed in and by the following SemL ^1 
Ihe present invention relates to washing 
a PParatus including a travelling SuSfflE? 



vided~ ^hm ^22^23,* Pr °- f J"* ^ Tandtem? moving 
arrangement for ff S and Si- 3 " wW^ y ^ Ugh U PP=" and lower S 
used washing liouid ^i^f5 uIatm e wherem said washing station is arraS 

IfinPr run *"U~ • i 



arranged generally above said upper run the 
uquid being arranged to deliver it from 
S> «^ ,Dg 8tatkm ^ Gained solids 
ITS IUn ' aD f d means adjacent to 

^ 1,1,18 fot amoving debris 
coUected on said upper run before the por- 

ven A « %tt'?T££t& 
stantiaUy horizontally and hKfSJrSd 
a lower run, said band being moved longi- 
tudinally throuah said ..n»r t„A 7„rL _ ngl 



used washing liquid, said arrangement"'^ 



ment, said filter band hamnno ?° ve " substantially catenary-like form for im 

wardly f rom sL™£™^J™ se1 y dow n- m f»ni? the liquid in said St 



SfL, ,°r Said U PP« ™- the said 
means for delivering used washing hem d 
bemg arranged to deliver it frornlafd wish 
nig station with entrained solids on to laid 
upper run. and said lower run bemg shaS 
m a substantially rat™»„,-iaZ ?™" g i n aped 



wardly from 3^S*25S^£^ 
washing IlJS5^??iS^!^ — 

circulatmg means commumclfn? wE Sd 
feX^' *e inven- 



k™u_j- " "H?™ m saia tank. 
Embodiments of the invention will now 

See to ?te t,C ^ arly deS< ? ibed - with refer! 
which:— accompanying drawings, in 

tion ,S 'of J?™ ^P}^ perspective illustra- 
uon of one possible embodiment of » n 
apparatus according to the SS ; ° £ an 
„t l$L longitudinal sectional elevation 

fL 0 1S? aratU 1 of !• the section of 
, , bem S taken through a tank from 

?lf *^f- U * u5d is recircu£ SS 
^? les for w ashhig the latter 
rig. 3 is a sectional plan view of th* 
apparatus, the section of Fig. 3 being taken 
at an elevatinn Up,.i *u_ . ,' s laKen 



thiCflSIS^fflWv 0 ' *e inven- at an elevation beneTth ihe fop oTme S 

and a lower run said K 311 u PP er assen ?hly hut high enough to > fflustrate tit 

longitudinally ££uS IS,^^ ^ ^ toe of^e mveS- ^ 

runs, wherein 3f w£hmf station^ Fis ' 4 1S a f ~ " ' 



[Pr/ce4j.6rf.] 



7-r ». OI me invention; 

Fig. 4 is a fragmentary sectional elevation 
on an enlarged scale, as compared to th" 
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preceding figures, taken along line 4 — 4 of 
Fig. 3 in the. direction of the arrows and 
illustrating the structure of a movable filter 
band means of the invention; 
5 Fig. 5A is a transverse section of the 
structure of Fig. 4 taken along line 5A — 5 A 
of Fig. 4 in the direction of the arrows; 

Fig. 5B is a fragmentary section taken at 
the same location as Fig. 5 A, but showing a 
10 different embodiment; 

Fig. 6 is a fragmentary transverse section 
of the apparatus illustrating the manner in 
which it can be serviced by an operator. 

Fig. 7 is a further fragmentary transverse 
15 section illustrating how the apparatus can 
be further serviced by an operator; 

Fig. 8 is a fragmentary longitudinal sec- 
tion, on an enlarged scale as compared to 
the preceding figures, illustrating the manner 
20 in which fluid carrying the debris removed 
from the filter can be handled; 

Fig. 9 is a fragmentary longitudinal sec- 
tion illustrating a further embodiment of a 
structure for handling the fluid which carries 
25 the debris away from the filter as well as a 
further embodiment of a driving structure 
for operating a reciprocating means which 
moves the filter band of the invention in a 
stepwise manner; 
30 Fig. 10 shows another embodiment of a 
driving structure for the filter band; 

Fig. 11 schematically illustrates a further 
type of machine capable of using the struc- 
ture of the present invention; 
35 Fig. 12 is a schematic illustration of yet 
a further type of machine which may be 
provided with the. structure of 4he inven- 
tion: and 

Fig. 13 shows yet another type of machine 
40 which may receive the structure of the inven- 
tion. 

Referring to Fig. 1, the embodiment of the 
invention illustrated therein takes the form 
of the apparatus 10 provided with elongated 

45 hollow housing 12 in which the articles are 
washed. These articles may be any type of 
dishes, pans, pots, or the like, and the appa- 
ratus of the invention is particularly suited 
for baking pans. The elongated hollow hous- 

50 ing 12 has a removable cover 14 and at one 
end an entrance opening 16 through v/hich 
the articles to be washed are introduced. 
This opening 16 gives access to the article- 
conveying means 18 in the form of an elon- 

55 gated endless band of mesh construction 
formed from any suitable wire or plastic 
mesh having openings large enough to pro- 
vide for practically unrestricted flow of 
washing liquid through the runs of the end- 

60 less article-conveying means 18. The hous- 
ing 12 has opposed side walls 20, and these 
walls 20 provide bearings for the shafts 24 
and 26 which carry, for example, sprocket 
wheels 22 whose teeth enter into sprocket 

65 chains fixed to and forming the outer side 



edges of the endless article-conveying means 
18. 

By rotation of the sprockets the endless 
band 18 is advanced with its upper run mov- 
ing away from the opening 16 from left to 70 
right, as viewed in Fig. 1, and the washed 
articles are removed from the right end of 
the band 18 which is freely accessible 
through an opening in the housing 12, as is 
apparent from Fig. 1. 75 

A bank of spray pipes 28 extends trans- 
versely across the upper run of the article- 
conveying means 18 while a lower bank of 
spray pipes 30 extends between the runs of 
the band 18. this lower bank of pipes 30 80 
having upwardly directed nozzles through 
which the washed liquid is directed upwardly 
through the band 18, at its upper run, while 
the pipes 28 have downwardly directed 
nozzles for directing the sprays of washing 85 
liquid downwardly. The upper bank of spray 
pipes 28 receive wash liquid from a header 
32, while the lower bank of pipes 30 receive 
liquid from a header 34, and both of these 
headers communicate with the output of a 90 
pump 36 driven by a motor 38. The pump 
36 is submerged within a filtered body of 
cleaning liquid situated in a tank 40 which 
in part extends beneath the housing 12 and 
in part extends laterally beyond the hous- 95 
ing 12. 

As may be seen from Fig. 2, at the end 
of the apparatus from which the washed 
articles are received there is a suitable sup- 
porting frame 42 carrying a motor 44 which 100 
drives a sprocket 46 which through a chain 
48 drives a sprocket 50 fixed to the shaft 26 
so as to rotate the latter and thus drive the 
article-conveying means 18. The shaft 26 
rotates in a clockwise direction, as viewed in 105 
Fig. 2, so that the upper run of the conveyor 
18 advances from die left toward the right, 
as viewed in Fig. 2. 

Situated beneath the conveyer 18 within 
the housing 12 is a drain plate 52 which is 110 
large enough to extend completely beneath 
and somewhat beyond the entire conveyer 
18 up to the side walls and end walls of the 
housing 12. This drain plate 52 is inclined 
downwardly from the ends of the housing 12 115 
toward the center thereof, as is apparent 
from Fig. 2, and in addition the drain plate 
is inclined transversely, as is apparent from 
Fig. 6. Thus, the right wall 20 of the hous- 
ing 12, as viewed in Fig. 6. this beins the 120 
wall 20 which is visible in Fiss. 1 and 2, is 
formed not only with an ODening 54 through 
which these spray pines 30 extend from the . 
header 34, but in addition this side wall 20 
is formed with an opening 56 which has the 125 
eloneated rectangular configuration most 
clearlv shown in Fis:. 2 and through which 
an edce portion of the drain plate 52 extends. 
This drain plate is laterally inclined down- 
wardly toward the opening 56, so that, as 130 
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S, 1 ". 6. the right edge of the drain 
plate 52 is lower than its left ed»e which k 
not vis ble in Fig. 6. As a re^aU of the 
wash liquid will be received by mVdrain 
plate 5 and wfl] I be directed out of ^ £2 
ing 12 through the opening 56. 
Fig. 6 also shows the angle members 58 

SSLfE" 1 . f. 10 ^ ^ «de waS oPthe 
housing 12 at the interior thereof for ouid- 

£U h f« S,d S, cds £ ° f end]ess c °^or 
o hi ; Also Fig. 6 shows one of a pair 
?L ,u elo "Sated angle members 60 car- 
ried by the side wall 20 visible in Fi* 6 and 
serving to support one edge of the°re^ 
nS!t^ er 14 whose opposite edge h sZ- 
ported in precisely th e same way at the 
other wall 20 of the housing 12. 
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40 wMch is accessible beyond the houS SB "ft! ^J*, 5 * 2 aS *"» " S 
12. This oortion of th* T:" 5mg oa - . Anus, each cleat 76 is in the form of 



a softer material, such as brass. The width 

to tl band 74 of course «>rriS 

S 1StanCe between the track members 
66, and as is apparent from Fig. 2 in ™r- 
ucular. the endless filter band 74 is nS only 
guided along the track elements 66 and 
around the curved ends 68 thereof but in 
addition the length of the endless filter bLS 
74 is such that it hangs loosely down from 
the track assembly in the manner shov™ 
most clearly in Fig. 2. CF ^ own 

thi"\, 0r t er 10 move m ^ filter band 74 alone 
the track assembly 64. the band 74 fixed!! 
carries at regular intervals therealon« c& 
76 which extend at least part of the wa' 
transversely across the band 74 In ^he 
lUustrated example these cleats extend all 
the way across the band, and are generally 
coterminous with the sides of the band 74 

ff Saws ■sre -*5*l«? 



io tiT : " . oeyona tne housing 

U. inis portion of the tank 40 has an 

°^£ P t£ T^ ator <*» h ^ £ 

cess to the interior of the tank 40 at it* 

extends lateral be^nd t£ 
housing in the manner indicated in Fig 6 
A nair of the*** ^ * u - 



members 62 form a support means for a each delt id kand-enj^ging wall of 
track assembly 64. and the distance between tturaS M*" °? u,ted directly over a 
the pair of mimtw. <o ~* _ oeiween transverse backme Dlate nr h» ni ^ 



the pan- of members 62 of the support S,s 
At^T? 1 from H - 2 - ^ weS P af 

5 Sf3i^^^ 



^ y » be ^ een *t e ttack members 66 Md 
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cieat 76. and which, like cleat 76 is »eher 
/4. Suitable rivets 80 serve to fix the cleats 
mVwaTthf LnH % ^ 78 - -JflSfa 100 
S eSnt 7^ V.^** ^een 



The track assembly 64 is formed by a pair the cSJSf 7< and ^l ls da mped between 

of elongated track members 66 in die f ofm bv a 'v ™ 7 £ 311(1 78 800 * not stressed 

of angle irons having in cross Action X to fi? *? tfae , cleats 76 diS«y 

40 configuration most clearly apparent from noted fr«m V^A T ? addition, it will be 



FieT 5 and k t£ , y apparent from 
h3f ^ » These elongated track mem- 
?nH ll smi P 1 y r «ton the support means 62. 
and they are provided with curved ends 68 
45 ±; CttD *f*«™ of which iTrSt clearly 

fo^T fr °^ Rs - 2 " Stru *s 7 <> are provHed 
to reinforce the curved ends 68 of me track 

-rffl?- f"^ DOted ^ ^ W ends 
of the struts 70. as viewed in Fie 2. are 

50 ™"t at nf c L ose, y adjacent to the pS of su^ 
30 port members 62. so that.by simply resting 

64 on g hZ ne T mb T 66 g ^ ^ck LsImM? 
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tion it ic*LV°' Jrt J ulat w "n tins construc- 
tr^- t^? ends of the transverse bars 
7 !j?^ d ^5 ectl y e °gage and sKdTalono ihe 
angle members 66 of the track assemb"? 64 
and since these free ends of the^s 78 a £ 
quite smooth, the factional w£tei2L 110 
movement of the band is qmte low How 

shown in F?o <p if • may oe used, as 

substantial longitudinal shifting of the tra^'- onTraSfS^ 1115 means 82 0 5 "*. 2) co- 
assembly 64. 5 I„ addition, a? £ ■ Xcm" ba^H ^f^^ cle ats 76 for ad- 

™f; £ transv «sely extending reinforcing TWs AcSoS/ " a S l epwise mann er. 120 
members 72 conn^f m » m K^„ 2^ ... , s V"„ reciprocating means 82 includes i« 

shewn most clearly in Kg 4 ii * . i 

a cleat, as is apparent from Fie 4 and riT^ 
the left end face of the tooth 86 ififi 
right surface of the cleat, as fi?^ 130 



u "-"=> v crseiy extendmg reuiforcine 
me . mbe /s J2 connea members 66 at the frel 
ends of the track assembly 64 
This track assembly 64 serves to sunnort 

£ "S-V J"* « means of me S 
tion which includes the endless, flexible 
forammous filter band 74 made of any su t* 

fLJJ p,ast5c niesh. for example. It 
is preferred, however, to make the mesh 
band of stainles steel and theTacE 66 of 
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4, so that when the rod 84 is shifted to the 
left, as viewed in Fig. 4, the band 74 will, 
at its upper run, also be shifted to the left, 
while when the rod 84 is shifted to the right 
5 the band will remain stationary while the 
tooth 86 rides over the next cleat 

The rod 84 is pivotally connected to the 
free end of a second rod 88 which carries a 
limiting member 90 which limits clockwise 
10 pivotal movement of the rod 84 to the solid 
line position shown in Fig. 4. Therefore, the 
rod 84 cannot move downwardly beyond the 
horizontal elevation thereof shown in Fig. 4, 
although this rod 84 can be tilted up to the 
15 dot-dash line position indicated in Fig. 4 for 
a purpose referred to below. 

As may be seen from Fig. 2, the rod 88 is 
guided for longitudinal movement through 
a sleeve 92 fixedly carried by a wall of the 
20 tank 40, and this rod 88 is pivotally connec- 
ted at its left end, as viewed in Fig. 2, to a 
connecting rod 94 which is in turn pivotally 
connected to a rotary disc 96 which is fixed 
to the rotary shaft 98 which is carried for 
25 rotation by a suitable bearing mounted on 
the side wall 20 which is visible in Fig. 1. 
Because the connecting rod 94 is pivotally 
connected to the disc 96 at a location spaced 
from the shaft 98, which is fixed to the 
30 central portion of the crank disc 96, the 
radius between the shaft 98 and the pivotal 
connection of the connecting rod 94 to the 
disc 96 forms a crank arm driving the con- 
necting rod 94 and reciprocating the rod 88 
35 back and forth so as to produce the step- 
wise movement of the band 74 in the manner 
described above. The shaft 98 fixedly car- 
ries a sprocket driven by an endless sprocket 
chain 100 which is in turn rotated by a 
40 sprocket wheel 102 fixed to the shaft 24 at 
a part thereof which extends outwardly be- 
yond the housing 12. Therefore, it will be 
seen that the upper run of the article- 
conveying means 18 serves not only to sup- 
45 port articles while they are washed but in 
addition it transmits the drive from the shaft 
26 to the shaft 24 so that the article-convey- 
ing means also acts as part of a transmission 
to the reciprocating means 82 for actuating 
50 the latter to drive the endless filter band 
74. 

It is not essential, however, to drive the 
filter band from the convevor 18, and Fig. 9 
shows an arrangement where a motor 104 

55 reciprocates a rod 106, connected to and re- 
ciprocating the rod 88 so as to advance the 
band 74, in a stepwise manner. This motor 
104 may be a hydraulic motor in which a 
piston is reciprocated back and forth in a 

60 well known manner, or the motor 104 may 
be a pneumatic motor in which the piston is 
reciprocated back and forth by alternately 
applying air pressure automatically to the 
opposed faces of the piston, as is well known 

65 in pneumatic motors of this type. 



Because of the construction of the track 
assembly and the length of the endless band 
74 with respect to the track assembly 64 the 
operator can at any time lift the band off 
the track without in any way disturbing the 70 
track itself, as is indicated in Fig. 6, and for 
this purpose the operator need only swing 
the rod 84 up to the dot-dash line position 
indicated m Fig. 4, so as to facilitate removal 
of the endless band. In this way from time 75 
to time, as required, the endless band may 
either be replaced or may be manually 
cleaned when the machine is not operating. 
Also, whenever any repairs of the fastening 
of the cleats to the band is required the 80 
manipulations illustrated in Fig. 6 render 
such repairs extremely convenient to carry 
out 

At relatively longer intervals there may 
collect on the tracks 66 themselves sufficient 85 
debris to warrant cleaning of these tracks, 
and it will be noted from Fig. 7 that after 
the band 74 has been removed the track 
assembly itself can simply be lifted away 
from the support means 62 v/ithout in any 90 
way disturbing the latter, so that the track 
assembly 64 also is very easy to clean, and, 
once cleaned, can simply be replaced on 
the cantilever-type of support members 62 
so that the band can then be replaced and 95 
the operations resumed. Also, removal of 
the track assembly 64 gives easy access to 
the interior of the tank for servicing pur- 
poses. 

During operation of the apparatus of the 100 
invention debris washed from the articles 
conveyed througji the apparatus will collect 
on the filter band as the dirty washing liquid 
drains out of opening 56 and through band 
74 leaving the debris thereon, and in accord- 105 
ance with a further feature of the invention 
this debris is continuously removed from 
the filter band so that the band is maintained 
at all times at substantially its peak per- 
forming capability. For this purpose a band 110 
cleaning means in the form of a pipe 108 
is provided, this pipe 108 extending between 
the runs of the endless band 74 and beine 
situated in the illustrated example adjacent 
the left end of the band, as viewed in Fig. 2. 115 
As may be seen from Fig. 4, the pipe 108 is 
provided with a plurality of spray nozzles 
110, and this pipe 108 is closed at its free 
end but at its other end communicates with 
a suitable source of fluid under pressure 120 
such as a suitable cleaning liquid or even 
air without any liquid, although a fluid such 
as steam would also be suitable. The spray 
nozzles 1 10 are distributed all the way across 
the width of the band 74 so that the band 125 
cleaning fluid will spray through the band 
74 toward the left end wall of the tank 40, 
as viewed in Fig. 2. In this way the band 
is continuously cleaned as it is advanced in 
a stepwise manner by the reciprocating 130 
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of spray pipes 30b diagramniatically indi- 
cated in Fig. 12. The machine 10B also has 
an upper bank of spray pipes 28 £ as well as 
vertically arranged banks of pipes 31. In 
5 this case also the washing liquid drops onto 
the drainage plate 52b which drops the wash- 
ing liquid to the structure of the present 
invention, which indicates that Fig. 12 can 
be also precisely as described above. 

10 In Fig. 13 the machine 10C has article 
conveying means 18c in the form of a rotary 
perforated drum 180 which receives the 
articles C in its interior and which surrounds 
a spray pipe 28c from which the washing 

15 liquid is directed onto the articles in the 
rotary drum 180 as diagrammatically illus- 
trated in Fig. 13. The washing liquid in 
this case also is received by the drainage 
plate 52c which directs it to the structure 

20 of the invention which in the case pf Fig. 13 
also can have precisely the same structure 
as that described above. 

The guiding of the endless band 74 on 
the stationary tracks 66, according to the in- 

25 vention, eliminates the necessity of provid- 
ing guide rollers, shafts, bearings, eta for 
the band. 

WHAT WE CLAIM IS: — 

1. Washing apparatus comprising an 
30 arrangement for filtering and recirculating 

u:>ed washing liquid, said arrangement com- 
prising an endless, foraminous, flexible 
travelling filter band, a stationary track 
assembly, said filter band being mounted on 

35 said track assembly, means for moving and 
guiding said filter band in a stepwise move- 
ment, said filter band hanging loosely down- 
wardly from said track assembly and having 
a length large enough to permit an operator 

40 to lift said filter band away from said track 
assembly and to replace it on said track 
assembly without in any way displacing said 
track assembly; means for delivering used 
washing liquid from a washing station of 

45 the apparatus on to a portion of said filter 
band, a tank communicating with the under- 
side of said portion of said filter band for 
receiving washing liquid filtering there- 
through, and circulating means communicat- 

50 ing with said tank for circulating said liquid 
from said tank back to the washing station. 

2. Washing apparatus as claimed in claim 
1, wherein said travelling filter band has an 
upper and a lower run, said band being 

55 moved longitudinally through said upper and 
lower runs, wherein said washing station is 
arranged generally above said upper run, the 
said means for delivering used washing 
liquid being arranged to deliver it from said 

60 washing station with entrained solids on to 
said upper run, and means adjacent to one 
end of the runs for removing debris collec- 
ted on said upper run before the portion of 
said band carrying said debris passes into 

65 said lower run. 



3. Washing apparatus as claimed in claim 

1, wherein said filter band is positioned sub- 
stantially horizontally and has an upper and 
a lower run, said band being moved longi- 
tudinally through said upper and lower runs, 70 
wherein said washing station is arranged 
generally above said upper run, the said 
means for delivering used washing liquid be- 
ing arranged to deliver it from said washing 
station with entrained solids on to said up^ 75 
per run, and said lower run being shaped in 

a substantially catenary-like form for im- 
mersion in the liquid in said tank. 

4. Washing apparatus as claimed in claim 

2, wherein said means for removing debris 80 
from said upper run is located below said 
upper run adjacent to one end thereof and 
comprises means for directing a stream of 
fluid under pressure against a portion of the 
underside of said filter band. 85 

5. Washing apparatus as claimed in claim 
2, said filter band being entirely disposed 
within said tank, said upper run extending 
over the liquid level therein, including sepa- 
rate debris receiving means adjacent one end 90 
of the runs and said means for removing the 
debris from said upper run further compris- 
ing means for directing debris into said sepa- 
rate receiving means. 

6. Washing apparatus as claimed in claim 95 
1, further comprising means for freely and 
removably supporting said track assembly 

in said tank, said tank including an access 
above the liquid level in the tank for re- 
moving and replacing said filter band and 100 
for removing and replacing said track 
assembly. 

7. Washing apparatus as claimed in claim 
1, wherein said stationary track assembly in- 
cludes first and second laterally spaced 105 
tracks each having elongated substantially 
horizontal track portions and each having 
downwardly curved front and rear end track 
portions adjacent both ends of the upper 
run respectively of said filter band, said 110 
tracks constituting means for supporting and 
guiding the respective sides of said filter 
band for sliding movement along said sub- 
stantially horizontal portions and around 
said front and rear curved portions. 115 

8. Washing apparatus as claimed in claim 

7, wherein said filter band comprises a 
plurality of structural elements attached to 
the band and extending transversely across 
said band between said tracks and vertically 120 
relative to the plane of said filter band, said 
elements comprising means for cooperative 
engagement with said means moving said 
filter band, and said means for moving said 
filter band comprising reciprocating means 125 
for successively engaging said elements. 

9. Washing apparatus as claimed in claim 

8, wherein said structural elements are angle 
pieces, and one leg of each thereof is secured 

to said filter band with ends thereof being 130 
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^te^Lr 1 " ^ SWeS ° f DrTwaLTHER WOLFF & CO., 

10, Washing apparatus substantially as T^o^^wf^ 

hereinbefore described with special reference ChartS t 

to the accompanying drawings gartered Patent Agents. 

gs ' Agents for the Applicants. 

from which copies may be obtained ' W ' C " 2 » 
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